Habitat fragmentation related to human activities modifies the distribution and the demographic 22 trajectory of a species, often leading to genetic erosion and increased extinction risks. Understanding 23 the impact of fragmentation on different species that co-exist in the same area becomes extremely 24 important. Here we estimated the impact produced by different natural and anthropic landscape 25 features on gene flow patterns in two sympatric species sampled in the same locations. Our main goal 26 was to identify shared and private factors in the comparison among species. 199 bank voles and 194 27 wood mice were collected in 15 woodlands in a fragmented landscape, and genotyped at 8 and 7 28 microsatellites, respectively. Genetic variation and structure were analysed with standard approaches. 29 Effective migration surfaces, isolation by resistance analysis, and regression with randomization were 30 used to study isolation by distance and to estimate the relative importance of land cover elements on 31 gene flow. Genetic structure was similarly affected by isolation by distance in these species, but the 32 isolation-by-resistance analysis suggests that i) the wood mouse has constrained patterns of dispersal 33 across woodland patches and facilitated connectivity in cultivated areas; ii) the bank vole connectivity 34 is hindered by urban areas, while permeability is facilitated by the presence of woodlands, and 35 cultivated terrains. Habitat loss and fragmentation can therefore influence genetic structure of small 36 sympatric mammal species in different ways, and predicting the genetic consequences of these events 37 using only one species may be misleading. 38 39 Anthropogenic landscape 42 43 44
by Distance can be identified, for example, studying the decrease of similarity or autocorrelation with 153 geographic distance. However, specific deviations in some areas, but not in others, cannot be easily 154 investigated and visualized by standard methods. One recent answer to this problem comes from the 155 use of Estimated Effective Migration Surfaces (EEMs) 58 . EEMS employs individual based migration 156 rates in order to visualize zones with higher or lower migration with respect to the overall rate. These 157 areas represent locations in which the pattern of gene flow predicted by IBD is facilitated or hindered. 158 The region under study was first divided in a grid of demes and the individuals were assigned to the 159 deme closest to their sampling location. The matrix of effective migration rates was then computed 160 by EEMS based on the stepping-stone model 59 grid encompassing all our study area reclassifying the land cover based on features that were a priori 180 most likely to affect gene flow in both the bank vole and the wood mouse: woodland, urban areas, 181 cultivated terrain and hedges ( Fig. 1 ). We also included in our raster grid the major roads intersecting 182 our study area from OpenStreetMap (OpenStreetMap contributors, 2015) and the railways tracks from 183 the DIVA-GIS database at http://www.diva-gis.org/gdatahttp://www.diva-gis.org/gdata.
184
In order to determine the relative importance of land cover elements in hindering or facilitating 185 gene flow, we modified this grid under two different set of scenarios. The first set (resistance set) was 186 aimed at determining the resistance caused by a specific land cover feature with respect to the others. 187 We assigned a varying maximum resistance (REmax) to a target component, keeping the other 188 landscape features to a uniform minimum resistance (REmin = 1). 
Results

210
Genetic diversity 211 All loci were polymorphic in both species. The average expected heterozygosities were very similar 212 in the two different sets of markers typed in the two species (0.74 in the bank vole and 0.72 in the 213 wood mouse), and the number of alleles varied between 2 and 16 in the wood mouse and between 3 214 and 11 in the bank vole markers, respectively. All the genetic variation statistics are reported in Table   215 1. No systematic deviation from linkage equilibrium was observed between loci for any population 216 in both species, and none of the tests was significant after Bonferroni correction. Some loci showed 217 evidence of the presence of null alleles, but only in some populations. We analysed the effect of these also highly correlated (wood mouse: r = 0.99; p = 0.001; bank vole: r = 0.99; p = 0.001; Mantel test). 225 We decided therefore to use the complete data set for all downstream analyses. Pairwise FST values and, as reported above, the average FST was much higher than that estimated in the wood mouse.
231
Genetic structure 232 The most likely partition implied three genetic groups (K=3) in both species. Here we present 233 individual assignment plots for K equal to 2, 3 and 4 ( Fig. 2A-B ) to better visualize different aspects 234 of the genetic structure, and we also report the geographic distribution of the most supported number 235 of K in both species ( Fig 2C) . In the wood mouse ( Fig. 2A ), the isolation of PRV already suggested Our main goal was to investigate the relationship between human-related changes in habitat amount 267 and configuration (i.e., habitat structure), habitat use and genetic structure. We applied the identical 268 sampling scheme within the same fragmented area to two rodent species, the wood mouse and the 269 bank vole. Our major results (see Table 4 for a summary) are that the generalist wood mouse has a 270 population structure much more genetically connected than the forest-specialized bank vole, and Overall, we conclude that the difference between these species in their ability to use different habitats 276 is still reflected in the difference between their genetic structure, but this difference is likely to 277 increase if woodlands will be further replaced by urban, but not cultivated areas.
278
Genetic diversity 279 Habitat fragmentation did not produce a detectable loss of genetic variation in two species. Levels of 280 diversity in different populations are comparable to those reported for other rodent species 40,71-73 .
281
When the global genetic divergence between populations is analyzed, the wood mouse shows much 282 weaker population structure than the bank vole. This pattern is expected considering that, at a short 283 geographic scale (distances <30 km), genetic structure is commonly found only in rodents with a 284 specialized ecological niche 73-79 .
285
With the exclusion of the population sampled in PRV (see below), the wood mouse appears showed gene flow higher than expected, corresponding to western, eastern and northern patches.
309
Barriers separating them are composed of a mix of different environmental features, but the IBR 310 modelling suggests that urban areas play the major role.
311
Finally, a few general comments on the results provided by the IBR analyses are needed. Bonferroni correction.
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ALB BRN FDT FRR GST API IUG MCD MZZ PRV YAH CRC SCP TST VRG ALB -0,04 0,05 0,02 0,08 0,07 0,05 0,06 0,04 0,13 0,05 0,11 0,05 0,08 0,07 BRN 0,02 -0,04 0,06 0,08 0,10 0,05 0,11 0,03 0,16 0,08 0,11 0,08 0,09 0,03 FDT 0,00 0,00 -0,01 0,06 0,12 0,07 0,09 0,04 0,11 0,08 0,13 0,07 0,09 0,05 FRR 0,00 0,00 0,01 -0,04 0,10 0,07 0,10 0,03 0,12 0,07 0,13 0,06 0,10 0,05 GST 0,00 0,01 0,02 0,00 -0,13 0,08 0,12 0,05 0,15 0,07 0,10 0,07 0,07 0,04 API 0,02 0,03 0,03 0,00 0,01 -0,05 0,09 0,09 0,17 0,03 0,11 0,03 0,09 0,11 IUG 0,00 0,02 0,02 -0,01 0,02 0,01 -0,10 0,06 0,14 0,02 0,10 0,04 0,08 0,07 MCD 0,00 0,02 0,04 0,00 0,03 0,01 0,00 -0,09 0,14 0,06 0,13 0,06 0,12 0,14 MZZ 0,01 0,03 0,04 0,01 0,02 0,01 0,01 0,00 -0,16 0,06 0,11 0,05 0,07 0,04 PRV 0,03 0,02 0,01 0,01 0,03 0,06 0,02 0,07 0,07 -0,15 0,21 0,13 0,22 0,17 YAH 0,01 0,00 0,00 -0,01 0,00 0,00 -0,02 0,02 0,00 0,05 -0,07 0,01 0,04 0,06 CRC 0,02 0,04 0,05 0,02 0,03 0,02 0,04 0,03 0,03 0,08 0,01 -0,05 0,01 0,09 SCP -0,01 0,02 0,01 0,00 0,01 0,01 0,00 0,00 0,02 0,02 -0,02 0,02 -0,04 0,05 TST 0,00 0,02 0,04 0,01 0,02 0,01 0,01 0,00 0,01 0,06 0,02 0,03 0,00 -0,08 VRG -0,01 0,00 0,03 0,00 0,01 0,02 0,01 0,02 0,01 0,02 0,02 0,04 0,01 0,02 -546 25 intersecting the study area. Population codes as in Table 1 . 
